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Clenbuterol, 4-amino-alpha-[(tert-butylamino) methyl] -3, 5-dichlorobenzylalcoholhydrochloride, was introduced by Keck et al. (1972) as a potent bronchodilating drug that was shown to have a selective beta2-adrenoceptor stimulant activity (Engelhardt, 1972; 1976; O'Donnel, 1976; Miyata et al., 1978; Takayanagi et al., 1981; Okamiya et al., 1984; Hoshina et al., 1984 The contractile tension of muscle strips was recorded isometrically. The strip was suspended in an isolated organ bath (20 ml) and attached to the arm of a strain-gauge transducer (Nihon Kohden), the output of which was displayed on a linear recorder (Yokogawa).
The values of isometric tension were reported in grams(g). The strips were allowed to equilibrate for at least 1 hr after the application of an initial tension of 1-2 g. Resting tension
at the end of the equilibration period was about 0.5g.
For field stimulation, muscles were placed between two parallel electrodes which were made of platinum wire. After the equilibration period, muscles were stimulated at 10 Hz or 20
Hz for 20 min using 5 sec trains of 0.2-msec pulses at 90-sec intervals. 3. Effects of clenbuterol on acetylcholine-and field stimulation-induced contractions of the bladder body Figure 6 shows the effects of clenbuterol on the concentration-response curve for acetylcholine and on the frequency-response curve for field stimulation in the bladder body strips.
Clenbuterol (10-8 M) reduced the maximum (20 Hz) response to field stimulation by 53.5+6.5%.
Clenbuterol also reduced the acetylcholine (10-5 M)-induced contraction by only 27.6+3.1%.
Thus, the data suggest that field stimulation-induced contractions are more sensitive to clenbuterol than acetylcholine-induced ones. This characteristic was compared among flavoxate, atropine, and verapamil in the next two experiments.
After the response to exogenously added acetylcholine (10-5 M) was repeated and the size of contraction became stable, drugs were applied. The acetylcholine-induced contraction was inhibited by pretreatment with clenbuterol, flavoxate, atropine, or verapamil in a concentration-dependent manner (Fig. 7) . The contraction was reduced by 58.9+6.1%, 64.3+2.9%, Responses are expressed as percentage of the resting tension before an application of drug, and are plotted on the ordinate as a function of logarithm of the concentration of drug on the abscissa. Each value is the mean+S.E. for 4-10 muscle strips. The lower urinary tract receives both cholinergic and adrenergic innervation (Downie and Dean, 1977; Downie et al., 1975) . The distribution of adrenergic and cholinergic receptors is considered to parallel closely the pharmacological response to autonomic agonists. In several studies, the urinary tract can be divided into three segments, the bladder body, bladder base, and proximal urethra: the bladder body responds preferentially to cholinergic and betaadrenergic agonists, whereas the bladder base and proximal urethra respond preferentially to alpha-adrenergic agonists (Khanna et al., 1981; Larsen, 1979; Levin and Wein, 1979; Levin et al., 1980) . Results of the present study are partly consistent with the previously cited reports.
The contractile response to acetylcholine in the bladder body was greater than in the bladder base, reflecting denser cholinergic innervation in the body. The contractile response to phenylephrine or norepinephrine was most marked in the bladder base and the proximal urethra and absent in the bladder body. This result confirms a suggestion that alpha adrenergic receptors predominate in the bladder base and the proximal urethra of the rabbit (Edvardsen and Setekleiv, 1968; Salimi et al., 1969; Downie et al., 1975; Levin and Wein, 1979) .
Similar results have been reported in human (Awad et al., 1974 Atropine suppressed the bladder contractions induced by acetylcholine and field stimulation without affecting the spontaneous rhythmic contraction or the resting tension. Acetylcholineinduced contraction was completely inhibited by atropine (10-7 M). However, one third of the field stimulation-induced contraction was resistant to atropine. The field stimulation-induced response of the bladder body is mainly mediated by cholinergic and non-cholinergic nerves (Dean and Downie, 1978; Downie and Dean, 1977) . The resistance to atropine in this study implies that non-cholinergic component is involved in one third of the response to field stimulation (20 Hz).
Flavoxate caused a concentration-dependent potentiation of spontaneous rhythmic contraction without affecting the resting tension. A similar phenomenon has been previously observed in the bladder body of guinea pigs and rabbits (Miura at al., 1975) . However, the mechanism for this potentiation of rhythmic contraction in the presence of flavoxate is not known. While, acethylcholineand field stimulation-induced contractions were equally inhibited by an application of flavoxate. This action may be attributed to its papaverine-like musculotropic action, as described previously (Miura et al., 1975 ; Setnikar et al., 1960 
